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The term torulosis has for years been practically synonymous with mycotie
infection of the central nervous system. Relatively little attention has been
devoted to cutaneous manifestations of this disease, yet involvement of the skin
and adjoining mucous membranes Comprises one of its most informative aspects
and probably occurs in a considerably greater percentage of cases than was
previously suspected.
Stoddard and Cutler (1) presented the first authoritative monograph on human
torulosis in 1916 and referred to the causative organism as Torula histolytiea.
The disease is also known as eryptoeoeeosis and the fungus as Cryptoeoeeus
hominis or C. neoformans. Approximately 120 cases of torulosis in humans have
been reported to date and in almost every instance the central nervous system
has been involved.
THE DISEASE TORULOSIS
Although the genus Torula is ill defined, most mycologists concede that the
term torulosis should be restricted to infections caused by Torula histolytiea.
The literature, however, contains numerous references to examples of disease
caused by "Torula" where laboratory studies have not demonstrated the organ-
ism to be T. histolytiea, and several of these have had cutaneous and mucous
membrane lesions. It is worth noting, however, that in most such eases the
central nervous system has not been involved and the patients have recovered,
in direct contrast to the habitual course of events with infections caused by T.
histolytiea. The literature also contains numerous repetitions of the statement
that the organism has been cultured from plants and grasses, the bodies of in-
sects, bee's nests, pickle brine, milk and canned butter. Benham (2), however,
has shown that the strains isolated from various sources in nature differed in
several respects from those isolated in cases of torulosis, while strains isolated
from the skin of normal individuals differed only in their reduced pathogenieity
for animals.
Torulosis is of worldwide occurrence and as with other mycoses, more males
than females are affected. The disease has been found in children less than 10
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and in adults more than 70 years of age (3), though in most instances it occurs
in the decades of middle life.
Pathologic alterations caused by T. histolytica are sometimes striking. The
lesions are usually granulomatous and often reveal a cystic cavity filled with
gelatinous fluid (4). Typical, heavily encapsulated organisms are found in the
fluid content and in giant cells (4). Weidman (5) has pointed out, however, in
describing special technics for the detection of T. histolytica, that the organism
may become so shriveled or otherwise modified during routine histopathologic
technics that it escapes recognition. Lesions similar to those already described
and modified only by the cutaneous structures, occur in the skin.
The organism is apparently disseminated in the body chiefly by way of the
blood stream. Wade and Stevenson (6) inoculated T. histolytica into the cere-
brum, peritoneum, trachea and subcutaneous tissues of white mice but were able
to produce central nervous system involvement only if antecedent visceral lesions,
chiefly of the lung and kidney, less frequently of the liver and spleen were present.
Intranasal inoculation caused a severe rhinitis and sinusitis but the organism
did not invade the nervous system. The lung is generally believed to be the
portal of entrx for the fungus, and next to the central nervous system, is the
most frequently involved organ in both humans and laboratory animals.
DIAGNOSIS
Examination of spinal fluid, sputum, urine, purulent material or frozen sec-
tions of tissue, the latter stained by the wet Giemsa technic (7), reveals the
organism as a round or oval, thick-walled, budding, yeastlike structure, 5 to
20 microns in diameter and surrounded by a wide, refractile, gelatinous capsule
(3). The organism is easily cultured and grows well, though slowly, on Sabour-
aud's agar at room temperature, producing a pasty, cream-colored colony which
becomes light brown with age, and very moist. A microscopic preparation of the
cultured organism shows budding cells of the same type as those previously de-
scribed. Filaments are not found, either in culture or tissues. Infected material
and saline suspensions of pure cultures injected into the peritoneum of mice
produce lesions of various organs from which the fungus can be recultured (3).
Mager and Aschner (8) have described a relatively simple method for the identifi-
cation of Torula histolytica which appears to hold some promise. It is based on
the ability of this organism to produce extracellular starch when grown on a
special medium at 37°C. The significance of immunologic reactions in diagnosis
is equivocal.
Greening and Menville (9) in a study of the roentgen findings in pulmonary
torulosis described x-ray changes which they believed were strongly suggestive
of the disease, consisting of small, circumscribed, patchy areas of consolidation
with a tendency to become confluent, and with or without cavity formation.
The bases of the lungs were affected most often and healing occurred with fibrosis.
Osseous lesions, distinctly uncommon with torulosis, reveal roentgen changes
which are those of chronic, nonspecific osteomyelitis.
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CLINICAL MANIFESTATIONS
Central nervous system involvement is the most constant feature of the dis-
ease and on occasion may be the only demonstrable evidence of the disorder.
As might be anticipated, the clinical picture with central nervous system torulosis
varies considerably, depending on the specific anatomical regions involved, the
virulence of the causative organism and the immunity mechanism of the pa-
tient (20). The onset is usually insidious. Headache of increasing frequency and
intensity is the most common initial symptom and may be followed by vertigo,
stiffness of the neck, symptoms of a focal brain lesion, irritability and ultimately,
profound mental disorders (10). A positive Kernig's sign, ophthalmoplegia and
papilledema are the manifestations most commonly observed on physical ex-
amination. Focal neurologic signs are frequent (10). The course is progressively
downhill, with a fever seldom above 101°F. to death in coma with respiratory
failure (10).
The lungs are the second most commonly infected structure (10), and pul-
monary torulosis alone is encountered on occasion. It has been noted that a
history of a mild but definite antecedent upper respiratory infection can usually
be obtained from patients with the more common central nervous system involve-
ment (3). The clinical manifestations of pulmonary torulosis are not diagnostic.
Symptms are usually those of a subacute infection with low grade fever, mild
cough (3) and the expectoration of small amounts of sputum which is occasionally
tinged with blood. The pulmonary lesions may develop in any part of the lungs
and are frequently bilateral (3).
Generalized infections with T. histolytica comprise approximately 15—20 per
cent of all cases of the disease. Any and all structures of the body may be involved
including the skin, mucous membranes, subcutaneous tissues, brain, lymph nodes,
spleen, liver, heart, kidneys and muscles, but osseous lesions as previously noted,
are very infrequent. Although several cases of torulosis localized to various sites
for periods of time have been reported, the disease has eventually progressed in
most such instances to central nervous system involvement, and the latter is
almost invariably the cause of death in patients with the disease.
REPORT OF CASES
Five cases of torulosis are reported here, the first two of which are of special
interest to the dermatologist. The other three cases, while not demonstrating
cutaneous lesions, have been included as examples of the usual type of the dis-
ease. These are followed by a review of previously reported cases involving the
skin or adjacent mucous membranes.
Case 1. A. Z. 6O9O26, 31 year old white married female.
History: The patient was first admitted to the University of Michigan Hospital on
February 12, 1947, with the chief complaint of an abdominal mass of six months duration.
Her only symptoms were ease of fatigue and an occasional aching pain in the left flank when
she lay on her left side.
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Physical examination: The patient was well developed and well nourished hut her skin
had a definite waxen pallor and she appeared chronically ill. The spleen was greatly en-
larged, extending 4 ems. to the right of the midline and 12 ems. below the level of the urn-
bilicus on the left. It was firm and non-tender. The liver was palpable 4 ems. below the
right eostal margin in the mid clavicular line. The remainder of the physical examination
was essentially negative.
Laboratory findings: Blood examination revealed a hemoglobin of 6.9 grams or 44%. The
red blood cell count was 2,800,000 and the white cell count was 249,500. The differential
formula was as follows: 9 blast cells, 2 promyelocytes, 18 metamyelocytes, 12 myelocytes,
24.5 band forms, 12.5 polymorphonuelears, 6 eosinophils, 13.5 basophils, 1.5 hemohistiocytes,
1 lymphocyte. Platelets were moderately increased. The red blood cells showed anisocytosis
and poikilocytosis and the retieulocytes were slightly increased. The sedimentation rate
was 0. Sternal puncture revealed a marrow which was fairly cellular without large clumps.
There was increase in granulopoiesis with a slight shift toward younger forms. There was a
relative decrease in erythropoiesis. Eosinophils and hasophils were fairly plentiful hut not
increased. Hemohistioeytes were present. The serum bilirubin was 0.33 mgms. and the
thymol turbidity test showed 2.4 units. A cephalin cholesterol flocculation was negative
at 24 and 48 hours. Plasma cholesterol was 68 mgms.% and the BMR was plus 35. The
blood Kahn was negative. A diagnosis of chronic myelogenous leukemia was made.
Course and treatment: The patient was placed on 3 grams of urethane a day on February
21, 1947, and continued this until her discharge on March 13, 1947, when the dose was de-
creased to 2 grams daily. She was followed at frequent intervals. On September 25, 1947,
she appeared and felt well. She had been working in a factory and taking care of her home
and five children. The red blood count was 4.6 million and the hemoglobin was 11.7 grams
or 75%. The white blood count was 20,000 with 83% polymorphonuelears. In October she
developed sore gums and her dentist extracted five upper teeth. When seen again on Novem-
ber 10, 1947, she did not look well and complained of ease of fatigue. Her breath was foul
and the five recently extracted tooth sockets contained purulent material. The spleen had
remained enlarged and extended 9 cm. below the left costal margin. The white blood count
was 17,250. She was readmitted to the hospital on December 29, 1947. The infection in her
mouth had spread, and approximately three weeks previously she had developed an infec-
tion of the left eye which had been treated with drops. She had developed a chronic cough
with purulent sputum early in December and had lost about 30 pounds in the preceding
four weeks. The eye infection had spread to the face and the mouth infection to the lips
and nose. She was placed on penicillin, sulfadiazine and streptomycin without benefit. The
axillary temperature ranged between 100 and 1010. The white blood count dropped to 2000.
On February 3, 1948, she was transferred to the Dermatology Service. At this time, there
was an indolent, crusted, deep ulceration involving most of the upper eyelid and extending
inferiorly 24 cm. below the lower lid margin and medially to the center of the bridge of the
nose. The upper and lower lids had fused together with granulation tissue and no opening
was demonstrable into the conjunctival sac. There was a moderate degree of infiltration
about the edges of the ulcer. The left nasal orifice was occluded completely by a similar
ulcer which extended inferiorly to the lips. The latter were crusted and ulcerated (Fig. la &
ib). The gums were ulcerated and covered with a thick tenacious exudate. There were
scattered papulo-pustular papules on the forehead, at the right outer canthus, on the left
shoulder, right forearm and both thenar eminences. These appeared to be erythematous,
solid papules, hut when incised, a drop of purulent material could he expressed. They were
approximately 3—4 mm. in diameter and elevated 1—2 mm. Microscopic examination of
biopsy specimens from an acneform lesion and from one of the ulcerated areas revealed
chronic granulomas with numerous organisms having the features of T. histolytiea (Fig. 2a
& 2b). Culture of pus from an acneform lesion revealed a pure growth of Torula histolytica.
The initial spinal fluid examination was normal and the culture of spinal fluid was negative.
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The penicillin was continued and several transfusions wero given. The secondary infection
cleared somewhat. A second spinal fluid cxamination on March 20 revealed five lympho-
cytes and a total protein of 220 mgm., hut no organisms were demonstrable. New cutaneous
lesions developed and she became irrational at times. On April 12, 1948, T. histolytica was
found in and cultured from the spinal fluid. Her condition became progressively worse.
Convulsions and periods of coma developed. Respirations ceased on June 12, 1948.
Autopsy revealed torula meningitis with intracerebral and intracerebellar abscesses.
The fungus was also found in the pituitary body, as well as in pulmonary abscesses, the
mucosa and submueosa of the appendix, in granulomas in the kidneys and in the skin.
F'o. is. Fio. lb
Fxa. la. Showing appearance of the lesions which involved the right eyelids, nose and
perioral tissues in Case 1. Biopsy site on forehead.
Fio. lb. Close-up view of lesion involving right eyelids and two aeneform lesions on the
forehead, one of which had ruptured.
Case 2. M. C. # 641181, 52 year old white male janitor.
History: During the first week in October 1948, the patient aotieed the development of a
hacking cough productive of a frothy yellowish-green sputum which was occasionally blood
tinged. The cough was accompanied by severe chest pain. An x-ray late in October revealed
a "tumor" in the right lung. A series of penicillin injections were given, resulting in sub-
sidence of the cough, but the "tumor" persisted. Re was admitted to the University Hos-
pital on November 16, 1948.
Physical examination: The patient was well nourished aad did not appear ill. Temper-
ature, pulse and respirations were normal. There were two acncform lesions on the fore-
head, one on the side of the nose and two on the occipital area of the scalp. There was
also a small pea-sized granulomatous lesion with central ulceration on the upper lip. There
were several small, firm, shotty lymph nodes in the left prc-auricular region and a 2 x 3 em.
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Fin. 2a. Biopsy specimen from an acneform lesion on the forehead in Case 1. Organisms
can be seen to the left of and about the lower half of the hair follicle (low power).
Fin. 2b. High power view of Torula histolytica in skin specimen (Case 1)
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firm but freely movable lymph node in the right supraclavicular region. There was dullness,
decreased breath sounds and tactile fremitus in the right upper chest posteriorly. The liver
was palpable at the right costal margin on deep inspiration. The edge was smooth and
slightly tender.
Laboratory findings: Routine blood and urine examinations were normal. Bronchoscopy
was done and a Papaoicolaou stain on the exudate obtained did not show malignant cells.
Chest x-ray revealed a homogeneous and patchy increased density in the right upper lung,
also involving the superior segment of the right lower lobe (Fig. 3). Microscopic examina-
tion of the supraelavieular node which was excised revealed a hyperplastic lymphnode con-
taining numerous foreign body giant-cells and granulomatous areas with liquefaction. In
Fin. 3. The chest lesion in Case 2
the granulation tissue and in the giant cells were numerous yeast-like organisms with a
thick capsule characteristic of Torula histolytica (Fig. 4). Direct examination of the pus
from an aeneform lesion on the forehead revealed numerous organisms of the same type
(Fig. 5). Microscopic examination of an aeneform lesion which was excised from the scalp
revealed granulation tissue containing numerous examples of Torula histolytica. Cultures
of pus from an acneform lesion, the granulomatous lesion and sputum on Sabouraud's
glucose agar produced typical, moist, cream-colored colonies of Torula histolytica (Fig. 6).
Spinal fluid examination revealed a pressure of 160 mm. of water. There was no block, the
color was clear and there were three lymphocytes per eu. mm. The spinal fluid total protein
was 33 mgm./lOO cc., and the globulin was 1+. The spinal fluid sugar was 79 mgm.%. No
organisms could be demonstrated either by direct examination or by culture. Urine, stool
and blood cultures were all negative for Torula histolytiea.
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FIG. 4. Torula histolytica within a foreign body giant cell in the supraclavicular lymph
node (high power, Case 2).
FIG. 5. Torula histolytiea in purulent material expressed from a lesion on the forehead
in Case 2. The wide capsule is well seen.
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Course and treatment: On December 1, 1948, the patient was started on 6 grams of sulfa-
diazino daily. Shortly afterwards a new granulomatous lesion developed hehind the right
ear. However, by December 23, improvement was noted iii the cutaneous lesions. He has
been continued on 6 grams of sulfadiazine until the present time, May 30, 1949, at which
time the skin is entirely clear, there is considerable decrease in the size of the involved
area in the right upper chest, and the spinal fluid is still negative for organisms.
Case 3. II. W. fl39140 55 year old white male grocer.
History: The patient was admitted to the University of Michigan Hospital on June 1,
1948, with a 31 week history of sensation of fullness in the head, loss of appetite, nausea and
vomiting, pain in the neck and shoulders, mental lethargy and unsteadiness of gait.
Physical examination revealed a chronically ill, lethargic patient. The liver was enlarged
three finger hreadths below the right costal margin. Neurologie examination revealed some
Fio. 6. Typical moist, cream-colored colony of Torula histolytiea on Sabouraud's
dextrese agar (Case 2).
mental confusion and loss of recent memory. There u-as a right facial paralysis of the central
type. The speech was somewhat slurred. The patellar reflexes were diminished, as were the
senses of deep pain, position and vibration in the lower extremities.
Laboratory findinys: Urine examination revealed a trace of albumin and a 1+ sugar.
There were 4—5 red blood cells and 1—2 white blood cells per high power field. The white
blood cells count was 11,250 and the sedimentation rate was 30mm. per hour (Wintrobe).
The Kahn test was negative. Mierofluorogram of the chest was negative. Blood NPN was
38.6 mgm.%. Skull x-rays were negative. Lumbar puncture revealed a spinal fluid pressure
of 650 mm. of water. The fluid was opalescent with a 1+ pandy and a normal sugar. Micro-
scopic examination of the fluid revealed organisms with the morphological characteristics
of Torula histolytiea, numbering 1200 per cubic millimeter. Culture of the spinal fluid re-
sulted in the growth of a moist, pasty, cream-colored colony typical of this fungus.
Course and treatment: On June 5, 1948, the patient u-as placed on 100,000 units of penicil-
lin every three hours, intramuscularly, and 6 grams of sulfadiazine by mouth daily. Another
Li
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lumbar puncture was done and the pressure was lowered from 650 to 200 mm. 1120. His
course bad been steadily worse, and he expired on June 6. Permission for a limited autopsy
was obtained but the brain was not included. Culture of spinal fluid obtained at autopsy
again revealed Torula histolytica.
Case 4. C. V., ,345642 36 year old white salesman.
History: The patient was admitted on October 6, 1934, with a six week history of severe
fronto-parietal headache. There had been frequent temperature elevations to 105°. He was
disoriented and irrational much of the time. There had been no convulsions and no paraly-
sis. Vomiting occurred with the headaches but was not projectile in character. He had had
a severe head cold and sinus infection at about the time the headaches began.
Physicat examination: Revealed a well-developed and fairly well-nourished patient who
appeared acutely ill. The temperature was 99.8°. Positive physical findings were blurring
of the right optic disc and papilledema on the left, a suggestive Kernig's sign bilaterally
and enlargement of the spleen to 18 cm. below the left costal margin.
Laboratory findings: Urine examination was normal. The hemoglobin was 86%. The red
blood cell count was 4.2 million. The white blood cell count was 10,400 with a normal differ-
ential picture. The blood Kahn was negative. The spinal fluid pressure was slightly elevated.
There were 350 lymphocytes, later suspected of having been organisms, per eu. mm. of
spinal fluid. Spinal fluid culture revealed Torula histolytica. Spinal fluid cultures repeated
on October 10 and October 16 again revealed Torula histolytiea.
Course and treatment: On October 17, 1934, the patient was started on 20 grains of potas-
sium iodide orally three times a day and 5 cc. of Pregl's iodine solution intravenously daily.
On October 18, 2 cc. of 10% sodium iodide were administered intraspinally. This was re-
peated with 3 cc. doses on October 24, November 2, 5, 7 and 11. On October 24, he was
started on a course of Torula vaccine subcutaneously, receiving 1.2 cc. This was increased
by 0.1 cc. every other day until November 11. Torula histolytiea was cultured from the
spinal fluid on October 20, 24 and 27. His condition became gradually worse, with longer
periods of disorientation and the development of primary optic atrophy, until November
11, 1934, at which time he began to feel better and the severity of his headaches decreased
considerably. Spinal fluid cultures obtained on October 31, November 5, 7 and 14 were
negative. By November 15, the headaches had entirely disappeared and on November 24,
he became and stayed completely clear mentally. He was discharged on November 26, 1934.
On December 29, 1934, he was admitted to the Oakland Michigan County Contagious Hos-
pital in a disoriented state. Spinal fluid was again positive for Torula histolytiea and he
died three weeks later.
Case 5. M. B., *'654625 68 year old white male plant-guard.
History: The patient was admitted to the University Hospital on February 9, 1949, in a
confused state. His wife stated that he had been suffering from progressive generalized
weakness, chills and fever for eight months. There had been mental confusion and drowsi-
ness for one month.
Physicat examination: On admission the patient was pale, dyspneic, and the extremities
were cyanotic. The heart was enlarged, and there was a gallop rhythm. The chest was flat
to percussion below the fourth interspace bilaterally and there were moist rales throughout
both lungs. The abdomen was greatly distended, and there was a tympanitie percussion
note. Bowel sounds were absent. The liver and spleen were enlarged by percussion, but,
because of the abdominal distention, could not be palpated. There was generalized
lymphadenopathy. He was mentally confused, and there were positive Kernig's and
Brudzinski's signs. The optic disc margins were blurred bilaterally.
Laboratory findings: The hemoglobin was 11.5 gms. or 74%. The red blood cell count was
4.0 million per cubic millimeter. The white blood cell count was 197,000 and the differential
count revealed 0.5% polymorphonuclear leukocytes, and 87% small lymphocytes and 12.5%
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large lymphocytes. Many of the lymphocytes were atypical and there were occasional blast
forms. Urine examination revealed a 2+ albumin, 2—4 red blood cell count per high power
field, 2—5 white blood cell count per high power field and numerous yeast-like organisms.
The blood non-protein-nitrogen was 132 mgm.%. The blood Kahn was negative. Chest
x-ray revealed a right pleural effusion. Spinal fluid examination revealed a pressure of
150 mm. of water. There were 290 lymphocytes per cu. mm. of spinal fluid, but as in Case 4,
it was later suspected that these may have been organisms. The total protein was 110 mgm.
per 100 cc. of spinal fluid. Culture of spinal fluid revealed Torula histolytica. Mice injected
with the patient's spinal fluid died within a few days and Torula histolytica was recovered
from brain tissue.
Course and treatment: The patient expired February 12, 1949, 72 hours after admission
to the hospital. Tentative diagnoses at the time of death were central nervous system
torulosis and chronic lymphatic leukemia.
Autopsy revealed extensive lymphoblastomatous infiltrations involving the visceral
organs and lymph nodes, the microscopic picture being compatible with a diagnosis of
chronic lymphatic leukemia. In addition, granulomatous lesions containing Torula histo-
lytica were found in the spinal meninges, liver and kidneys.
REVIEW OF THE CUTANEOUS LESIONS OF TORULOSIS
In addition to the two cases reported in this paper, eleven others with cutane-
ous lesions, presumably associated with an infection by Torula histolytica have
been reported (Table I). T. histolytica was actually identified in the skin by
microscopic section or by culture in twelve instances. Case 1 was probably an
example of torulosis with cutaneous manifestations but the evidence is not con-
clusive enough to regard it as certain. Torula histolytica was cultured from the
skin in three instances and from other sites in seven cases. The organism was
found in microscopic sections of skin in seven cases of the thirteen. In one instance
(Case 11 in Table I) the patient was found to have had both torulosis and histo-
plasmosis. Of the thirteen cases of cutaneous torulosis, four had acneform lesions,
four had papules or nodules, three had abscesses or an ulcerative type of lesion,
two had superficial granulomas, one had nodules and plaques which resembled
ecchymoses and one a sinus tract. In six cases the cutaneous lesions were dis-
tributed on the face, scalp and neck and in seven cases they were present on the
trunk. The extremities were involved in five instances. Ten of the thirteen had
central nervous system involvement.
REVIEW OF THE MUCOUS MEMBRANE LESIONS OF TORULOSIS
Three cases with lesions of mucosal surfaces directly adjacent to the skin
caused by Torula histolytica have been reported (25, 29, 30). A fourth is de-
scribed in the present communication. In two of the four the mucosal lesions were
coexistent with cutaneous involvement. The organism was cultured from the
involved site in each of the four instances. The clinical alterations consisted of
violaceous colored nodules of granulation tissue, tumors and ulcerations. Struc-
tures involved were the gums, hard and soft palate, pharynx, tonsillar pillar,
oral mucosa, nasopharynx and nasal septum. Two of the four had central nervous
system involvement.
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THE COEXISTENCE OF TORULOSIS AND LYMPHOBLASTOMA
Worthy of note is the not infrequent coexistence of torulosis and lympho-
blastoma. One of the five cases reported above had myelogenous leukemia and
torulosis while another had lymphatic leukemia and torulosis. In addition, two
cases of myelogenous leukemia and one of monocytic leukemia, all three with
microscopic evidence of torulosis discovered at necropsy, have been encountered
TABLE II
Summary of cases with mucosal lesions
T CENTRALCUL MUCOSAL LESIONS NERV-
K L TURK SKIN OUS
CASE RACE SEX IN MU O T. LE- SYSTEM
COSAL HISTO- IN-
Sropsv LYTICA Description Distribution
1 Jones (29) W M 0 + Nodules, tumor Right tonsillar 0 0
masses pillar, soft and
hard palate,
nasopharynx2 Berghausen W M 0 + Ulceration and Tongue 0
(30) small white
nodules
3 Urbach and W M 0 + Violaceous col- Gums, hard and + +
Zach (25) ored granula- soft palate,
tion tissue nasal septum
and pharynx
4 Cawley, W F 0 + Superficial ul- Oral mucosae + +
Grekin and cerations
Curtis
at the University of Michigan Hospital within recent years. These have not been
included in the present report because cultural studies were not done to verify
the diagnosis of torulosis. In the case of cutaneous torulosis reported by Wile (19),
a diagnosis of Hodgkin's disease had been made after removal of a lymph node
from the right side of the neck. Subsequent study of this material revealed T.
histolytica, and this organism was apparently responsible for the changes which
simulated Hodgkin's disease. Experimental evidence suggesting the possibility
of a relationship between torulosis and lymphoblastoma was obtained by Weid-
man (17) who injected T. Histolytica into the meninges of a cat and produced
the histologic picture of Hodgkin's disease. Numerous other authors (13, 14, 15,
16, 17, 18) have noted the frequent coexistence of lymphoblastoma and other
deep fungous infections.
TREATMENT
Treatment of infections caused by Torula histolytica is unsatisfactory. Numer-
ous therapeutic agents have been proposed including iodides, colloidal copper,
penicillin and vaccines and there has been one report of recovery (11) following
intensive treatment with sulfadiazine. Beck and Voyles (12) tested the effect of
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potassium iodide, sulfadiazine and a combination of these two agents in treat-
ment of experimentally produced systemic infection with Torula histolytica and
concluded that the results of their experiment did not indicate any beneficial
effect was exerted either by the drugs alone or in combination. Case 4 of our
series had an apparent temporary remission following the administration of
iodides and the use of torula vaccine. Case 2 had at the time of this writing been
treated with large doses of sulfadiazine for six months with some regression of the
pulmonary lesion and disappearance of all of the cutaneous lesions.
COMMENT
Approximately 120 cases of torulosis occurring in humans have been reported.
To this total may be added the five reported in this paper. Thirteen patients
have had cutaneous lesions caused by Torula histolytica, an incidence of about
10 per cent, while four have had mucous membrane lesions caused by this organ-
ism, an incidence of approximately 3 per cent. As previously noted, the literature
contains numerous references to examples of disease caused by "Torula" where
studies have not demonstrated the organism to be T. histolytica. These have not
been included, even though several had cutaneous and mucous membrane lesions.
Nine of the thirteen patients with cutaneous torulosis and three of the four with
mucosal involvement were males, a somewhat different ratio than that of two
males to one female reported for torulosis in general (3).
In differential diagnosis it is important to consider the possibility of an infec-
tion with Torula histolytica in the case of any bizarre and unusual disorder of
the central nervous system. Too few examples of mucocutaneous torulosis have
been reported for presentation of rigid diagnostic criteria but it has been found
that acneform lesions, papules, nodules, abscesses, ulcers, superficial granulomas,
plaques resembling ecchymoses and sinus tracts may occur on the skin while
nodules of granulation tissue, tumors and ulcers may occur on mucus membranes.
Of the various cutaneous lesions encountered with torulosis, only those of an
acneform character have occurred with sufficient regularity (Table I) to be of
possible diagnostic significance.
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DISCUSSION
DR. ALBERT M. KLIGMAN: This has been an excellent presentation. As yet
there is no adequate therapy for this disease. I should like to mention however
the possibility of using fever therapy even though this seems rather remote at
present.
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Patients with torulosis characteristically exhibit either a low grade fever which
generally does not exceed 101°F. or they may have no fever at all. It is possible
to experimentally transmit the disease to various laboratory animals with the
exception of the rabbit. It so happens that the normal body temperature of the
rabbit is of the order of 102°—103°F. This suggests that the high body temperature
of the rabbit protects this animal against infection. Indeed, it can be demon-
strated that 104°F. represents the point at which complete inhibition of growth
occurs and, in fact, Torula cells exposed to this temperature for 6 days are killed.
At this temperature the majority of cells are killed within the first few days.
Obviously it is an heroic measure to treat an already moribund patient with
artificially induced fever; yet, the outcome without treatment is so grave as to
justify any approach which offers a ray of hope.
Occasionally torulosis occurs as a circumscribed lesion confined to the bones
or the subcutaneous tissues without involvement of the central nervous system.
In such cases, it should be practical to raise the temperature locally to a degree
sufficient to kill the Torula cells without damaging the host tissues. It has been
found possible by means of micro-waves to raise the temperature of the deep
subcutaneous tissues and the joints to levels far exceeding the inhibition temper-
ature of Torula cells. This technic would thus represent a logical choice in the
treatment of circumscribed lesions.
DR. FRED D. WEIDMAN: Dr. Cawley's paper has pointed up the skin as a site
for the development of these lesions. I was surprised indeed to learn that the
percentage was 10%; also that, by comparison, the incidence on the mucosae was
only 3%. From the early literature one would have assumed that involvement is
mostly mucosal and that skin involvement is rare, but just as in so many other
fields in dermatology, the more one looks for things upon the skin, the more one
finds them. I was intrigued by the addition of cases of lymphogranulomas asso-
ciated with toriilosis. Years ago in my laboratory I made injections intra-
meningeally into cats. In one of them, a Hodgkins-like tissue developed and
within it there were Torula cells. In my experiments on monkeys I found that
the reaction was that of an indolent carbuncle; an elevated lesion which was, to
all intents and purposes, a magnified example of what Dr. Cawley would call an
aeneform lesion, and I would presume to say that the primary, unmodified lesion
of torulosis upon the skin would be just that, whether it is in the minature acne-
form stage or larger. That is, a swelling develops which is not particularly
erythematous, not painful, but softened in its interior and discharging material
upon the surface. Incidentally, in the monkey the interior of the lesion was not
suppurative; it was a mucinoid substance produced in and derived from the
capsule of the torula cells.
Finally, we need experiments comparable to those done in moniliasis to deter-
mine how frequently Torula can be cultured from the mouth. I am confident
that there are non-pathogenic strains. For example, I once coughed up a pellet
of sputum on a newspaper which I was reading and my technician cultured it
and found it to be Torula histolytica. This happened some 15 years ago, and I
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am still here. This carries the lesson that the simple isolation of Torula does not
establish the disease. We must regard such findings in the same light that we do
the findings with Candida albicans.
DR. GEORGE M. LEWIS: This presentation is of interest to me because it
brings to mind patients seen previously in whom the diagnosis may have been
missed. I presume many cases, as Dr. Weidman mentioned, go on to spontaneous
cure, and are not always as serious as one might assume from the literature and
from the fact that when we make a diagnosis of torulosis we assume that the
death certificate has almost been signed. I think one of the highlights might be
that we should be aware of the possibility of cutaneous lesions which may be a
port of entry for the central nervous system, and if we can eliminate the cutaneous
lesion we enhance the chances of cure in a patient.
The chances of the skin being the primary site of the disease would seem greater
than has been brought out or that statistics would lead us to believe. Has anyone
to Dr. Cawley's knowledge ever cultivated this organism from the peripheral
circulation?
DR. EDWARD DELAMATER: I too would like to thank Dr. Cawley for this very
beautiful presentation of a disease which many of us have not seen much of,
and also wish to emphasize that the disease will be found more frequently. This
is another of the deep mycoses apparently also associated with peculiar cytologic
or rare cellular responses and the histoplasmosis has also been demonstrated to
be associated with comparable cellular changes; also the case presented at the
television show was one diagnosed as sarcoid for 7 years and subsequently
demonstrated to be histoplasmosis. These 3 cases are practically identical in type
which within the past year have had an initial diagnosis of sarcoidosis, to be
followed by the diagnosis of histoplasmosis. We are in no position to explain
what these particular cellular responses mean, but would merely like to cite these
additional cases.
Dn. STURE A. M. JOHNSON: I enjoyed this paper very much. This is the second
time the Michigan group has called our attention to the cutaneous and muco-
cutaneous lesions of the deep fungi. Dr. Arthur Curtis emphasized histoplasmosis
in this role and today Dr. Cawley emphasized cryptococcosis. In histoplasmosis
we find anemia and leukopenia with involvement of the reticulo-endothelial
system. Often the bone marrow is so depressed that leukemia has been seriously
considered in a differential diagnosis. In the material presented by Dr. Cawley
leukemia was the primary diagnosis until the cryptococcus was isolated. Does
ihis deep fungus also invade bone marrow like Histoplasma capsulatum so that
leukemic picture develops or does it act as a secondary invader in a patient
debilitated with leukemia? Does the essayist have any thought along this vein?
DR. STEPHEN R0THMAN: The coincidence of torulosis and of histoplasmosis
with lymphoblastoma is remarkable because it seems to be more frequent than
can be accounted for by chance. The few cases of torulosis that I saw in Europe
seemed to have a more chronic course and the organism did not spread from the
skin to the internal organs for many years. I cannot remember a single case in
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which the central nervous system was invaded. Most cases behaved like Gil-
christ's blastomycosis with purely cutaneous involvement. Would the presenter
consider that the European and American torula are different organisms?
Closing Discussion by Dn. EDWARD P. CAWLEY: It is true that many patients
with torulosis have only a slight fever, even in the terminal stages of the disease.
The coincidence of torulosis and lymphoblastoma is intriguing. As was previously
mentioned, histoplasmosis has also been found to be coexistent with lympho-
blastoma in several cases. Benham found that strains of T. histolytica isolated
from various sources differed considerably in their pathogenicity for animals. We
have been able to culture the organism on one occasion from the blood stream
of a mouse which had been inoculated intraperitoneally with a known pathogenic
strain of T. histolytica. The mouse died a few hours later, and at autopsy was
found to have extensive torulosis involving almost every structure of the body,
including the heart. It has been our impression also that the incidence of torulosis
has definitely increased within the past few years. It seems quite possible that the
disease known as torulosis in Europe differs considerably from that which occurs
in this country.
